The structures of about 20 tellurium (IV) fluoride complex compounds prepared have been studied. In these compounds lone pair (liP) of electrons is stereochemically Stereochemical activity of LP in compounds of Sn(II), Sb(1II), Te(IV), 1(V) and Xe(VI) is discussed.
All the approaches are at present widely used and the preference is given to the model that describes the structure of compounds the most consistently.
The complexes of tellurium (IV) fluoride are the most stable, the lone pair (LP) of electrons being stereochemically active and occupying one coordination position.
We have prepared and studied about 20 tellurium (IV) complex compounds. Pluorooxohydroxocomplexes containing 2-3 fluorine atoms in their inner sphere are built of trigonal bipyrainids with a LP at an equatorial position ( Fig. 1 , 2) • The fluorine atoms located in the Te20(OH)2F4 at greater distances from the Te atom than oxygens could be expected to make bridges but the P-Te-P fragments have been found to be linear in all the compounds including those with the ratio P(O) The replacement of the P atom by different ligand (0H or 0R) disturbs firstly the axial P atom.
This confirms the concept that more covalently bonded ligand replaces the most strongly bonded atom. Aminoalcohol behaves as a bidentate ligand:
The study of the TeP5 and IP molecules in solution suggests the AF molecules to be open from the'LP side so that up to 4 dipole moleculs can be oriented by IF5 at this side to compensate the positive charge on the central atom:
The addition (in the ratio 10:1) of amine into the IP solution smears the fine structure of the R spectrum due to a fast exchange between the amine molecules oriented at the LP side.
As it follows from general considerations the stereochernical activity of laP decreases from right to left and down the periodic Table. This suggestion is however not easy to confirm experimentally due to a lack of data on electron distribution in the appropriate compounds so that no numerical estimation of the laP activity throughout the rows and periods has so far been made.
Th increasing activity of the laP or distortion of spherical symmetry of ns' orbitals due to admixture of p-character repulses the bonding electron pairs hence decreasing the 0 -A -0 angle throughout the series of pseudo- This enables one to conclude that the stereocheinical activity of the LP increases from xenon to tin One can conclude considering the number and distances listed that, first, these non-valent interactions are electrostatic in nature and, second, with the oxidation state increasing along the series Sb(I1I), Te(IV), 1(V), Xe(VI) the character of LP changes considerably (the electron density of S -AO increases).
In connection with the details of long order environment it is important to pay attention to the ability of antimony and tellurium fluorides to form mixed compounds containing the ions Cl-, NOf, S04, C2Of, etc. Neither of these anions can compete with fluorine for entering the first coordination sphere and localizes at the side of the LP position.
The formation by IP of the complexes of composition NaIP5Br, KIP5C1 or K21P5304 might possibly be expected if appropriate solvents are found. The increasing number of fluorine atoms in the inner sphere is accompanied by formation of hypervalent HV-1 bonding while the complexes of composition AP6, £P7, AF8 form hypervalent HV-2 bonds involving valent 2 orbitals of the central atom so that all the bonds become equivalent and the octahedrum 1'6 becomes regular. In AP7 and AP the fluorine ions occupy the apices of regular polyhedra. The solid XeF6 is known to decompose spontaneously producing XeF5+ according to a similar scheme, the bridging fluorine ions P binding the cations into tetra-and hexamers.
The formation of cations is favoured by the increasing number of strong covalent bonds according to the scheme:
TeP4 -TeP3 + As to the complex antimony and tellurium chlorides the stability of regular octahedral hexachloroanions SbCl6, Te016 attracts attention which means that the following reaction o± complex formation is characteristic for the chlorides: One can therefore suggest the addition bonding including valent, to be present in chlorides due to the lone pair of chlorine electrons. This very reason, namely considerably different nature of bonding in non-transition element chlorides and fluorides with the lone pairs of electrons seems to account for the absence of mixed halogenocompounds containing both fluorine and chlorine atoms at typical metal-ligand distances. Por instance, the Rb2SbP2C13 salt undergoes disproportioning in solid state to give Rb3SbC16 an RbSb2P6Cl3. At the same time mixed antimony (V) and tellurium (IV) fluoro6hlorides are known for a long time.
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